The future use of Conservation Reserve Program (CRP) lands is an importantagricultural policy issue. To examine the effects of factors thatinfluence landowners' post-contract use of CRP lands, a survey of Texas High Plains CRP contract holders was conducted in 1992. This study analyzes the results of the survey using a qualitative choice model. It was found that the presence of a livestock enterprise in the current contract holder's operation increases the probability of these acres remaining in the established cover. Contract holders who value the commodity base have an increased probability of returning their acres to crop production.
The Conservation Reserve Program (CRP) was the centerpiece of the Conservation Title of the Food Security Act of 1985. The primary objective of the CRP was to reduce water and wind erosion, with secondary objectives to improve surface water quality, create wildlife habitat, reduce production of surplus agricultural commodities, and provide income support for farmers (Dicks) . The conservation and environmental benefits of the CRP have cost almost $20 billion (Nowak, Schnepf, and Barnes) , with enrollment of cropland through the 12th sign-up period (June 1992) totaling 36.4 million acres. Contract holders with contracts expiring in 1995 were given an opportunity to extend for one year. Under the Federal Agricultural Improvement and Reform Phillip N. Johnsonand SukantK. Misra are assistant professors,and R. Terry Ervin is an associateprofessor, all in the Departmentof Agriculturaland Applied Economics, TexasTech University,Lubbock.
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(FAIR) Act of 1996, a one-year extension option had been offered for contracts expiring in 1996. Contracted acreage enrolled in 1987 and 1988, totaling 22.4 million acres and representing 61.690 of total enrollment, will expire in the period 1997-98. With the expiration of the current CRP contracts, landowners must decide on the future use of these lands. The basic land use decision will be whether to return enrolled acres to crop production or to maintain the vegetative cover for grazing, wildlife, or other conservation uses. The decision criteria landowners will use include both socioeconomic and conservation considerations. Characteristics of the CRP lands, as well as characteristics and attitudes of contract holders, are factors that will influence post-contract land use decisions.
Several previous studies have addressed post-CRP land use. The Soil and Water Conservation Society (SWCS) conducted a national survey of CRP contract holders to estimate post-CRP land use (Osborn, Schnepf, and Keim). Survey results indicated that 62.6% of respondents nationally and 56.39Z0 of respondents in the Southern Plains (Texas and Oklahoma) would return their CRP acres to crop production. Monson and Lenkner used a survey of Missouri CRP participants to identify factors that would limit CRP lands from returning to crop production and determine contract holders' attitudes toward various post-CRP alternatives. Surveys of CRP contract holders have also been conducted in Alabama (Goodman and Hughes) , Illinois (Lant, Kraft, and Munyoka) , North Dakota (Gustafson and Hill) , South Dakota (Janssen and Ghebremicael), Nebraska (Clark et al.) , Kansas (Diebel, Cable, and Cook) , Oklahoma (Atkinson and Dicks) , New Mexico (Skaggs, Kirksey, and Harper) , and Texas (Ervin and Johnson) . The results of these studies suggest that contract holders have a high degree of interest in extending current contracts.
Skaggs, Kirksey, and Harper developed a multinominal logit model to analyze the relationship between socioeconomic and attitudinal variables and land use choice options using data from a survey of New Mexico CRP contract holders. The authors found that the probability of grazing decreased if the land was irrigated before enrollment in the CRP, increased if soil erosion was the reason for enrollment, decreased with the age of the contract holder, and decreased as the size of the contract increased. Alternatively, the probability of returning CRP lands to crop production increased if the land was irrigated before enrollment in the CRR increased with the age of the contract holder, and increased as the size of the contract increased.
Janssen and Ghebremicael applied logistic regression analysis to analyze the post-CRP land use decision using data from a survey of South Dakota CRP contract holders. Decision models were estimated for post-CRP land use of cropland and grassland. Results of the cropland decision model indicated that education, location within the state (east and central), number of crop base acres, and anticipated levels of federal price/income support have a positive effect on the decision to return CRP land to crop production, while the level of conservation cost sharing has a negative ef- figure. Environmental benefits (from increased soil productivity and water quality, reduced wind erosion, and wildlife habitat improvements) in the Great Plains from CRP lands have been estimated at more than $1.6 billion (Young and Osborn) . Of an estimated $0.5 billion in reduced wind erosion in arid regions, according to Young and Osborn, about 50% occurs in Texas alone. Annual soil erosion on CRP acres enrolled in the THPR has been reduced from an average of 36 tons per acre to two tons per acre (Ervin and Johnson) . This decline in erosion is primarily due to reduced wind erosion. The CRP has been found to be a significant factor in decreasing the levels of airborne dust in the THPR (Ervin and Lee) . Regions of the Southern Great Plains are similar with regard to farming systems, climate, soils, and topography (Skaggs, Kirksey, and Harper) . Therefore, the results of this study should be applicable across the Great Plains.
The purpose of this study is to examine the effects of factors that influence landowners' post-contract use of CRP lands in the THPR. 
where Xf is a matrix of explanatory variables that represent Ak and S. in equation (2), and (3 is a vector of unknown parameters; q is a vector of error terms assumed to be independently and identically normally distributed, i.e., Et- (5) is underidentified because any linear transformation applied to the underlying response variable and threshold value Pjs would lead to the same model. To identify the model, it can be assumed without loss of generality that p, = O, and u = 1. Thus, the log-likelihood function for the model is
where
Consistent parameter estimates for the~vec-tor and the pjs that maximize the log-likelihood function can be obtained by applying the ordered probit procedure available in the LIMDEP computer package (Greene) .
CRP Contract Holder Survey
During the summer of 1992, a mail survey was conducted among 740 CRP contract holders in the Texas High Plains Region, a 54-county area in northwest Texas that contains approximately 3.1 million of the 4.1 million acres of CRP lands in Texas. The contract holders surveyed represented a stratified sample (by location) comprised of approximately 5% of total contract holders in the Texas High Plains Region. The purpose of the survey was to identify and assess certain characteristics and attitudes of CRP contract holders and the CRP lands. Participants were asked a variety of questions concerning characteristics of the CRP lands in the contract, reasons for entry into the CRP, factors related to grazing potential of the lands, sociodemographic characteristics of the contract holder, and land use expectations if the contracts are not extended. The survey resulted in 439 returned questionnaires, representing a 59.5 YOresponse rate, Table 1 presents a summary of the survey results.
Respondents were asked to indicate the probable use of their CRP lands if current contracts are not extended. Results showed that 449. of the contract holders (representing 55% of CRP acres surveyed) would return all their CRP acres to crop production; 2390 of contract holders (representing 14% of CRP acres surveyed) would return a portion of their CRP acres to crop production; and 31 % of CRP acres would be maintained for grazing, haying, and wildlife. Based on survey responses, 699Z0of CRP acres would be returned to crop production if current contracts are not extended.
Model Specification
Data used for model estimation were based on a subset of 277 survey observations. The sample size was reduced from the total responses obtained in the survey due to exclusion of those respondents who failed to provide complete answers to a number of questions used in the construction of variables.
The dependent variable (RECROP) in the ordered probit model represented responses for the survey question regarding the proportion of acres to be returned to crop production. This variable was specified in three categories:
(a) contract holders who plan to return all of their acres to crop production (RECROP = 2); (b) those who plan to return a portion of their acres to crop production (RECROP = 1); and (c) those who plan to maintain their acres in the established vegetative cover for grazing, haying, or wildlife (RECROP = O). Based on the subsample, 54% of respondents planned to return all their acres to crop production, 30?Z0 planned to return a portion of their acres to crop production, and 16~0 planned to maintain their acres in the vegetative cover. Independent variables included in the model were hypothesized to influence the contract holder's decision regarding post-contract CRP land use based on prior empirical evidence (Skaggs, Kirksey, and Harper; Janssen and Ghebremicael) and applicable theoretical paradigms. Several alternative model specifications were evaluated. Based on goodness-offit measures, a total of 10 independent variables were included in the final model. Definitions and summary statistics of the variables included in the reported model are given in table 2.
The variable ENROLL represents the reason for enrollment of the CRP acres and was specified as either economic (= 1) or conservation (= O). Contract holders who enrolled acres for conservation reasons would be expected to consider conservation as important in their land use decision at contract expiration. Conversely, those who enrolled for economic reasons (higher expected income and/or reduced risk levels) would be expected to give a greater weight to relative profitability among alternative land uses in their land use decision. Therefore, given the specification of the dependent variable, the expected relationship for ENROLL within the model is positive.
Soil type (SOZL) and conservation compli- ante requirements (COIVS) are variables that exduction. The need for a conservation compliplain conservation factors of the CRP acres. ante plan due to highly erodible (HEL) soils SOZL was specified as loamy sand (= 1) or other was specified with the variable CONS as yes (= (= O), which included soils tending toward more 1) or no or does not know (= O). Contract holderodible soil types. The expected relationship ers with CRP acres that require a conservation between SOIL and the dependent variable is plan if returned to crop production would be positive given the expectation that loamy sands expected to consider the difficulty and cost of would be more likely to be returned to crop procompliance in their land use decision. Therefore, 
DependentVariable:
Land use O = 070 to crop production 1 = a portion to crop production 2 = 100% to crop production
IndependentVariables:
Reason Upon contract expiration, the crop base associated with CRP acres will be returned to these lands. The variable BASE relates to the financial value of the commodity base. The financial value of the commodity base is capitalized into land values and would be expected to influence the decision to return CRP acres to crop production. This variable is associated with a survey question asking if the contract holder would consider the financial value of the commodity base in the post-contract land use decision. The variable was specified as yes (= 1) or no (= O). If contract holders considered the financial value of the commodity base, a positive relationship to the dependent variable would be expected.
Cotton, grain sorghum, and wheat are the major crops of importance in the region. About 50% of the survey respondents indicated cotton as the predominant crop base on the land enrolled in the CRP contract. Grain sorghum and wheat were listed as the predominant crop base on 14% and 36% of CRP contracts, respectively.
The presence of a particular crop base was included in the model with the variables C07TON and SORG.' The presence of a particular base was specified as yes (= 1) or no (= 0). Given the crop program considerations at the time of the survey, it was expected that if the land was returned to crop production, it would be returned under the crop base existing on the land. A crop base that represents a more profitable crop alternative would be expected to have a positive relationship to the dependent variable. The decision to maintain CRP lands for grazing or haying may be related to the presence of a livestock enterprise within the contract holder's current farming operation. Additionally, the presence of livestock water and fencing on CRP acres may influence the decision to graze. The variable LIVESTOCK relates to the presence of a livestock enterprise within the contract holder's operation, and was specified as yes (= 1) or no (= O). The variable WAT/FEN relates to the presence of water and fencing for livestock on the CRP acres within the contract holder's operation, and was specified as yes (= 1) or no (= O). The expected relationship for LIVESTOCK and WAT/ FEN within the model is negative, because these factors would be expected to influence contract holders to maintain CRP acres for grazing. The variable ACRES is a continuous variable that is expected to have a positive relationship to the dependent variable because larger sized tracts of land represent more significant contributions to a farm's income. The specification of the variable EDUC was some college (= O) and bachelor's degree or higher (= 1). Although there is a lack of theoretical 1A variable for wheat base was not included in the final model because it was found to be statistically insignificant and tended to bias other coefficients. foundations supporting a relationship between education and cropland decision, empirical evidence suggests a linkage between personal factors such as education and a farmer's conservation effort (Janssen and Ghebremicael; Kalaitzandonakes and Monson; Norris and Batie). However, no a priori relationship was hypothesized for the education variable due to a lack of applicable theoretical paradigms and inconsistent empirical evidence.
Empirical Results
The estimation results from the ordered probit model are presented in table 3. Several goodness-of-fit measures are reported. Two measures are the log-likelihood ratio and the McFadden pseudo-R2 (Maddala) . An additional measure examines how well the model classified the respondents correctly based on the estimated probabilities. These measures indicate that the model had explanatory power and fitted the data reasonably well. The model cor-rectly predicted 6 1.29Z0 of the respondents' land use choices, Coefficients of all variables except CONS were significantly different from zero at the 0.10 level or better.
The signs for the variables ENROLL and SOIL were consistent with hypothesized relationships. The positive sign for the ENROLL variable supports the hypothesis that those acres enrolled in the CRP for economic reasons are more likely to be returned to crop production. The positive SOIL variable coefficient indicates that loamy sand soils are more likely to be returned to crop production. The coefficients for both of these variables were significantly different from zero at the 0.10 level.
The coefficients for the variables relating to livestock (LIVESTOCK and WA T/FEN) were negative and significantly different from zero at the 0.01 level. The signs of the coefficients for these variables support the hypothesis that the presence of a livestock enterprise or livestock water and fencing availability increase the likelihood of these acres remaining in vegetative cover for grazing.
Coefficients for the variables relating to commodity bases support the hypothesized relationship to the dependent variable. Contract holders who value the commodity base are more likely to return their acres to crop production. The coefficient for the BASE variable was significantly different from zero at the 0.01 level. The variables for cotton and grain sorghum base (C07TON and SORG) were significant at the 0.05 level, indicating that CRP acres with cotton and grain sorghum bases are more likely to be returned to crop production.
As the size of the contract increases, the likelihood of those acres returning to crop production increases.
The coefficient for the ACRES variable was positive and significant at the 0.05 level. This result was consistent with expectations, and implies that larger CRP acreages may represent more significant proportions of the income potential of a contract holder's operation. The coefficient for the EDUC variable was positive and significant at the 0.01 level. This suggests that as education levels increase, contract holders are more likely to return CRP acres to crop production. This finding is in agreement with the results of Janssen and Ghebremicael, who found that education is significant in a contract holder's decision to return CRP land to crop production. This finding agrees with the results of Norris and Batie, who found a positive relationship between education and conservation adoption decision.
For qualitative choice models, the estimated coefficients should be interpreted in the sense that they affect the probability that a certain event would occur. This interpretation can be obtained by computing the probability derivatives or marginal probabilities from the estimated model. The marginal probability is used to measure the change in probability of each choice with respect to a change in each explanatory variable. However, the probability derivatives for binary variables do not exist. Therefore, the predicted probability for a given binary variable was calculated by holding all other variables at the sample means. Table  4 presents the estimated marginal probabilities and probabilities of selecting one of the three categories of post-CRP contract land use decisions. For each row in table 4, the sum of marginal probabilities is equal to zero, and the sum of probabilities is equal to one. The sum of marginal probabilities is always zero because an increase in the probability in one category must be offset by corresponding probability decreases in another category or categories.
As shown in table 4, a one-acre increase in the contract size (ACRES) increases the probability of returning 100% of the contract acres to crop production by 0.0002. This result suggests that larger contracts will have a higher probability of being returned to crop production, while smaller contracts will have a higher probability of remaining in the established cover. Contract holders who place a value on the commodity base (BASE = 1) have a higher probability of returning their CRP acres to crop production than those who do not place a value on the base, i.e., 55.1 ?ZO for BASE = 1 compared to 13.5% for BASE = O. The type of commodity base, with respect to the contract acres, also influences the land use decision. Contracts with cotton base (C07TON) have a probability of 0.51 of being returned 100% to crop production, while the corresponding probability for contracts with grain sorghum base (SORG) is 0.541.
Contract holders with no current livestock enterprise (LZVESTOCK = O) and/or CRP acres without water and fencing ( WAT/FEN = O) have a higher probability of returning 100% to crop production. The probability of returning 1009o to crop production when LZVE-STOCK = O is 55.2V0, compared to 35.5% when LIVESTOCK = 1. If the reason for entering acres into the CRP (ENROLL) was for financial reasons, there is a greater probability of returning 100% to crop production. Conversely, acres enrolled for conservation reasons reflect a greater probability of remaining in the established cover. Acres subject to conservation compliance (CONS = 1) have a lower probability of being returned 100% to crop production. Contract holders with a bachelor's degree or higher (EDUC = 1) have a greater probability of returning acres to 1009ZOcrop production.
Conclusions and Policy Implications
The post-contract land use decision for CRP lands was grouped in this analysis into three categories: (a) return all acres to crop production, (b) return a portion of the acres to crop production, or (c) maintain all acres in the established vegetative cover. The results of a survey of contract holders in the Texas High Plains Region indicated that 69% of CRP acres would be returned to crop production in the absence of an extension of current contracts. An estimated 55'%0of CRP acres would be returned to crop production as total acres in a contract, with 1490 of CRP acres returning to crop production as a portion of acres in a contract. Survey results also suggest that about 86% of respondents' decision to return CRP acres to crop production would be influenced by the financial value of the commodity base.
Further, approximately 56% of the responding contract holders were found to own CRP acres that require a conservation plan if returned to crop production.
The results of the ordered probit analysis suggest that the financial value of the commodity base will be a significant factor in the post-contract land use decision. The presence of a livestock enterprise in the contract holder's operation increased the probability of these acres remaining in the established cover. The probability of acres returning to crop production increased with contract size, As the education level of contract holders increased, the likelihood of their acres returning to crop production increased.
The future of CRP lands is closely related to the direction of agricultural policy in the U. S., which has centered around the concept of flexibility in crop production decisions and reduced farm program payments. This concept is embodied in the Federal Agricultural Improvement and Reform Act of 1996. Under the 1996 farm legislation, crop bases will remain fixed for payment purposes, while farmers will have flexibility in the crops they choose to plant. Annual transition payments will be made over a seven-year period, with the implication being that at the end of this period (in the year 2002) payments will no longer be made. Therefore, the financial value of a crop base for an individual farm will decline over the seven-year period of market transition payments as the present value of future payments declines, and will be uncertain thereafter.
While it is true that the level of payments associated with commodity bases has declined in recent years, the probit analysis indicated that contract holders who consider the financial value of the commodity base in their postcontract land use decision are more likely to return their acres to crop production. The financial value of the commodity base to contract holders, as supported by the results of the analysis, would be significantly reduced under the 1996 farm legislation. With planting flexibility, the decision with regard to returning CRP acres to crop production will be based on the relative profitability of alternative crop or livestock enterprises. The enactment of the 1996 farm legislation replaces commodity price supports with seven years of transition payments that are decoupled from production, while providing greater cropping flexibility. If the future financial value of the commodity base is reduced, as will be the case under the 1996 farm legislation, CRP contract holders may be less likely to return acres to crop production, The results of the ordered probit analysis suggest that the presence of a livestock enterprise within the current operation of the contract holder and/or the presence of water and fencing on the CRP contract acres increase the likelihood of CRP acres remaining in the permanent vegetative cover. Findings of the 1994 Soil and Water Conservation Society survey (Osborn, Schnepf, and Keim) show that cost sharing of water and fencing would have limited impacts, with only 13!ZOof the CRP acres in the Southern Plains being kept in grass for five years with cost sharing. However, the post-contract policy implications of this study indicate that cost sharing for providing water and fencing on CRP contract acres could increase the likelihood of these acres remaining in the established cover.
The 1996 farm legislation allows the use of post-contract CRP acres for grazing, with market transition payments being made. This provision may encourage the maintenance of these acres in the permanent vegetative cover, The importance of a livestock enterprise with-in the CRP contract holder's operation indicates that the establishment of livestock enterprises during the transition period may provide encouragement for more acres to be maintained in the vegetative cover established under the CRI?
